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DETAILED ACTION 
Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

This application currently names joint inventors, in considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 2, 8, 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyake et al (US 6,335,535) in view of Alton (US 5,506,475). 

Regarding Claim 1 : Miyake et al teach an ECR plasma chamber comprising: 
an enclosure 361 immersed in a magnetic configuration resulting from the 
superposition of a magnetic field (generated by electromagnetic coils 367) and radial (cusp) 
magnetic field (using magnets 371), wherein electron trajectories depends on the magnetic 
configuration; and 
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at least one moderator 369 (conductive rods like an energy filter) having a position 
(between first and second plasma chambers 68, 70) and shape (so as to generate a weak magnetic 
field and function as an energy filter) in relation to the magnetic configuration such that the at 
least the moderator 369 allows low energy electrons and constitutes an obstacle to electrons 
whose energy is greater than a predetermined energy (e.g. Figs. 4-6, 10 and col. 14, line 12 to 
col. 16, line 48 and col. 18, line 58 to col. 22, line 8). Further, Miyake et al also teach (Fig. 6) 
that instead of the cusp magnetic field, a vertical field (in axial direction) can be formed to 
confine plasma (e.g. col. 16, lines 10-15). 

Miyake et al do not explicitly teach the magnetic configuration comprises an axial 
magnetic field. 

However use of magnetic configuration comprising axial and radial magnetic fields to 
confine plasma in ECR plasma apparatus is known in the art to obtain a large ECR volume that is 
symmetrically distributed to obtain large uniform plasma density distribution, as per reference 
cited hereunder. 

Alton teaches an ECR plasma apparatus comprising a vessel 12, a first magnetic field 
generating means 20, and a second magnetic field generating means 24 that radial confinement 
means 26 and axial confinement means 28, to obtain a large ECR volume that is symmetrically 
distributed to obtain large uniform plasma density distribution (e.g. Fig. 2 and col. 5, lines 5-62). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide the magnetic configuration comprising an axial magnetic field as taught by 
Alton in the apparatus of Miyake to obtain a large ECR volume that is symmetrically distributed 
to obtain large uniform plasma density distribution 
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Regarding Claim 2: Miyake et al in view of Alton teach the moderator 69 is located 
(between first and second plasma chambers) so as to have selectivity with respect to energy of 
electrons, which would also consequently control the number of low energy electrons passing to 
the second plasma chamber (col. 11, lines 20-45). 

Regarding Claim 8: Miyake et al teach the moderator 69 comprises metal rods 
(conductive structure) {Fig. 4} . 

Regarding Claim 1 1 : Miyake et al teach the ECR plasma chamber 361 is part of an ECR 
plasma apparatus (col. 7, lines 29-35). 

Claims 3, 5, 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyake et al (US 6,335,535) in view of Alton (US 5,506,475) as applied to claims 1, 2, 8, 11 
and further in view of Chen et al (US 5,703,375). 

Regarding Claim 3: Miyake et al in view of Alton teach all limitations of the claim except 
the materials of construction of the at least one moderator comprises materials that produce 
secondary electrons when they are subjected to collisions with high-energy electrons. 

Chen et al teach a plasma apparatus comprising a plasma chamber with a moderator 200 
(magnetic filter) that confines high energy electrons and permits lower energy electrons, and 
where the moderator 200 comprises conductive rods 208 (made from aluminum) and a ring 100 
encircling the plasma. Chen et al also teach that when high energy electrons strike a metal 
surface, secondary electrons are emitted. Since the rods 208 in the moderator are made from 
aluminum and are placed in the path of high energy electrons, secondary electrons would 
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obviously be produced upon collision with high energy electrons (e.g. Figs 2, 18, 19, 23 and col. 
1, lines 45-62 and col. 6, line 14 to col. 8, line 30). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide the moderator with a material that produces secondary electrons upon 
collision with high energy electrons as taught by Chen et al in the apparatus of Miyake et al in 
view of Alton to enable use these for impacting the substrate. 

Regarding Claim 5 : Miyake et al in view of Alton teach that moderator 69 comprises 
active portion (conducting rods). Further, Chen et al teach the plasma apparatus comprising a 
moderator 200 (magnetic filter) that confines high energy electrons and permits lower energy 
electrons, and where the moderator 200 comprises an active portion 208 (rods) and a ring 100 
encircling the plasma (e.g. Figs 2, 18, 19, 23 and col. 6, line 14 to col. 8, line 30). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide the moderator with a ring encircling the plasma as taught by Chen et al in 
the apparatus Miyake et al in view of Alton to provide support to the active element in the 
plasma chamber. 

Regarding Claim 7: Chen et al teach the active portion 208 is mounted at the end of a 
support portion 202 (which could be a rod also), and wherein the support portion 202 is itself 
fixed to the ring 100 (e.g. Chen et al - Fig. 19). Further, it would be obvious to change the shape 
the support portion 202 to be as assembly of support rods depending upon engineering choice 
considerations. 

Further, it has been held that: 
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The configuration was a matter of choice which a person of ordinary skill in the art would 
have found obvious absent persuasive evidence that the particular configuration of the claimed 
container was significant (In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966) 

Claims 4, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Miyake 
et al (US 6,335,535) in view of Alton (US 5,506,475) as applied to claims 1, 2 and further in 
view of Jacquot (US 4,631,438). 

Regarding Claim 4: Miyake et al in view of Alton teach all limitations of the claim except 
that the radial magnetic field includes 2n poles and the at least one moderator includes n active 
portions each of which is placed in a respective one of the n branches formed by the electron 
trajectories. 

Jacquot teaches an ECR ion source comprising an enclosure 2 immersed in magnetic 
configuration comprising axial and radial magnetic components 16, 20 respectively (with respect 
to an axis 18). Jacquot further teaches that the radial magnetic component can include 2n 
magnetic poles 30a which could enable to form n equi-magnetic caps 32, on which ECR 
condition is satisfied (e.g. Figs. 1, 2 and col. 2, line 60 to col. 4, line 14). It would be obvious to 
configure the currents in the conductive rods 69) moderator to align with the branches of the 
ECR trajectories to obtain local high energy plasma. 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide the radial magnetic field as including 2n poles and the at least one 
moderator includes n active portions each of which is placed in a respective one of the n 
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branches formed by the electron trajectories, as taught by Jacquot in the apparatus of Miyake et 
al in view of Alton to obtain local high energy plasma. 

Regarding Claim 10: Miyake et al in view of Alton and Jacquot teaches an ECR ion 
source comprising an ECR plasma chamber (col. 2, lines 60-65). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miyake et al 
(US 6,335,535) in view of Alton (US 5,506,475) and Chen et al (US 5,703,375) as applied to 
claim as applied to claim 5 and further in view Roberts (US 5,391,962). 

Regarding Claim 6: Miyake et al in view of Alton and Chen et al teach all limitations of 
the claim including the moderator comprising an active portion consisting of cylindrical rods 208 
and a ring 100, but do not explicitly teach the cylindrical rod is radially located in a transverse 
plane of the plasma chamber wherein a first end of the rod 208 points toward a central region of 
the plasma chamber. 

Roberts et al teach a plasma apparatus comprising a moderator that includes a plurality of 
rods 48 (active portion), that are radially located in a transverse plane of the plasma chamber and 
wherein a first end of the rod 48 points toward a central region of the plasma chamber 40 (e.g. 
Figs. 1 and col. 4, lines 40-50 and col. 5, lines 35-50). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to moderator with cylindrical rods radially located in a transverse plane of the plasma 
chamber and wherein a first end of the rod points toward a central region of the plasma chamber 
40 as taught by Roberts et al in the apparatus of Miyake et al in view of Alton and Chen et alto 
enable to prevent energetic electrons from going past the electrode in the plasma chamber. 
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Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miyake et al 
(US 6,335,535) in view of Alton (US 5,506,475) as applied to claims 1, 2 and further in view 
of Leung et al (US 4,447,732). 

Regarding Claim 5 : Miyake et al in view of Alton teach all limitations of the claim except 
that a portion of the moderator comprises a ceramic structure. 

Leung et al teach a plasma ion source comprising a moderator 90 that includes ceramic 
permanent magnets 86 (e.g. Fig. 2 and col. 5, line 55 to col. 6, line 25). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide the moderator as comprising a ceramic structure as taught by Leung et al in 
the apparatus Miyake et al in view of Alton as known material used for making permanent 
magnets. 

Further, it has been held that: 

The selection of a known material based on its suitability for its intended use supported a 
prima facie obviousness determination in Sinclair & Carroll Co. v. Interchemical Corp., 325 
U.S. 327, 65 USPQ 297 (1945) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RAKESH DHINGRA whose telephone number is (571)272- 
5959. The examiner can normally be reached on 8:30 - 5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/R. D./ 

Examiner, Art Unit 1716 
/Karla Moore/ 

Primary Examiner, Art Unit 1716 



